Giant cell tumors (GCTs) are rare, benign, and locally aggressive primary bone neoplasms. Spine is seldom affected, especially above the level of sacrum. In this report, we describe a case with GCT of the cervical vertebrae which causes collapse of the corpus. A 32-year-old female presented with gradual neck pain and abrupt paresthesia of the left hand. Computed tomography scan showed C6 vertebral collapse and magnetic resonance imaging demonstrated vertebral plana of C6 by a low signal intensity lesion on T1-and T2-weighted images. Emergent surgical intervention was taken due to the possibility of spinal injury. The tumor was removed by en-bloc resection and histopathological investigation confirmed GCT. In most of the cases, en-bloc resection of GCTs of the spine is not feasible. Despite the location and close contact of the lesion with spinal cord, later approach was successful for our case; thus, appropriate differential diagnosis for vertebral column lesions as well as selecting an optimum treatment is mandatory.
Introduction
Giant cell tumor (GCT) of the bone was first described by Cooper and Travers in 1818. [1] These lesions are uncommon and are characterized by the presence of multinucleated giant cells. [2] In a review of literature done by Shankman et al. in 1988, 2.7% of GCTs were located in the spine. [3] Most of these benign neoplasms occur at sacrum followed by thoracic and cervical spine in a descending manner. [4] GCT has tendency for various behaviors; it can range from local bone destruction to local and distant metastasis or malignant transformation. [5] Vertebral GCTs may extend into the spinal canal and compress the spinal cord, resulting in neurological deficits. [6] The anatomical features of spinal GCT still present challenges to surgeons. [7] The ideal treatment modality for spinal GCTs is complete, extralesional surgical resection. [8] In en-bloc resection, tumor is surgically removed in a single, intact piece with a continuous shell of healthy tissue, termed "margin." [9] Since the tumor is extremely close to neurovascular structures and has usually broken through the cortex by the time it is diagnosed, en-bloc resection is challenging. [10] We report a case of GCT invading cervical vertebrae of a female patient which causes vertebral collapse and spinal injury, who treated by en-bloc resection of the tumor and C6 corpectomy along with C5-C6 and C6-C7 discectomy and cervical spine stabilization.
Case Report
The patient was a 32-year-old female presenting with gradual neck pain followed by sudden paresthesia of the left hand. Her medical history was unremarkable. Physical examination revealed hyperreflexia of both proximal and distal limbs and positive Hoffman's sign of the left hand. Computed tomography (CT) scan of cervical spine showed collapse of the C6 body with posterior subluxation of C5 vertebrae. Bony retropulsion along with canal stenosis is also obvious at C6 level [ Figure 1 ]. Also a magnetic resonance imaging (MRI) was performed for further evaluation. MRI showed vertebral plana of C6 with compressive effect on cord, but myelopathy was not detected. Lesion appears as low signal intensity mass on both T1-and T2-weighted MRI [ Figure 2 ]. Based on the clinical scenario and imaging findings, decision was made to perform C6 corpectomy with C5-C6 and C6-C7 discectomy [ Figure 3 ]. Excised lesion which had brown color at first look to the surgeon was sent for histopathological examination. Histopathology of the lesion revealed multiple irregular pieces of tan brown elastic to hard tissue in macroscopic view. Degenerated fibrocartilaginous tissue and a giant cell-rich lesion compose of large multinucleated cells admixed with regular and uniform stromal cells with foci of new bone formation with multiple areas of necrosis and hemorrhage were noted as microscopic features [ Figure 4 ]. Based on clinical, imaging, and histopathological study, diagnosis of GCT was established.
Written informed consent was obtained from the patient with ethical approval of the Ethics Committee of Shohada Tajrish Hospital.
Discussion
The multinucleated giant cells appear similar to osteoclasts, which led to the older term "osteoclastoma".
[11] GCT of bone is a benign lesion that is usually solitary and locally aggressive. [12] GCT is commonly seen in the 20-45 years age group. [13] Pain in the area of the tumor is the most common symptom for the patients; however swelling and limited range of motion in the affected joint is noticed. [14] As in our case, the incidence of pathologic fracture at presentation is <15%. [15] GCTs often show heterogeneous signal intensity on the MRI. Since GCTs have relative collagen content of fibrous components and hemosiderin within the tumor, this lesion generally shows low to intermediate signal intensity on the T1-weighted MR images. GCTs have low to similar signal intensity to the normal spinal cord on the T2-weighted MR images in more than 75% of cases. [16] Since GCT does not have specific imaging features, lesions such as aneurysmal bone cyst, chondroblastoma, brown tumor in the setting of hyperparathyroidism and metastasis should be kept in mind. Although appearance of GCTs of the spine is not unique, it is useful in making a differential diagnosis because most other spinal neoplasms (metastases, myeloma, lymphoma, and chordoma) show high signal intensity on the long-TR MR images. [17] However, low signal intensity on both T1-and T2-weighted MRI was noted for our presented case. Whole spine MRI (T1 and T2 weighted) showed no other synchronous lesion, since there is approximately 1% chance of multiple GCTs, especially in case of Paget's disease. [18] Tumor is seen as soft or firm and friable brown mass with areas of hemorrhage which appear dark red and areas of collagen which appear gray. Microscopically, the nuclei are generally hypochromatic with inconspicuous nucleoli and mitotic figures are uncommon. Foci of hemorrhage and activated stromal cells along with large thin-walled, markedly dilated vessels and evidence of hemorrhage and few giant cells are seen. [19] However, these findings are not pathognomic of GCT and there is a relatively wide differential diagnosis such as giant cell repetitive granuloma, brown tumor and nonossifying fibroma; [20] thus every aspect of the clinical scenario should be considered for definite diagnosis.
There are different treatment modalities for spinal GCTs such as surgery, radiotherapy, embolization, and chemical adjuvants. [21] In the spine, one vertebra could be regarded a single oncologic compartment and surrounding tissues as barriers to tumor spread. [22] Thus, Boriani et al. have described total en-bloc resection for reducing local recurrence of a vertebral tumor, with excellent clinical results. [23] Other study showed 95% recurrence free until death or last follow-up by the mentioned technique. [24] Although total en-bloc surgical excision is generally agreed to be the best treatment option, [25] but it is not always possible due to potential technical obstacles such as excessive bleeding, injury of the major vessels during blunt dissection of the vertebral body, spinal cord injury, possible contamination by tumor cells especially intralesional cutting at the pedicle and complete spinal instability resulting from spinal osteotomy. [26] Despite vertebral plana of C6 with compression on cervical cord, en-bloc resection of the tumor was successful for our presented case. The efficacy of radiotherapy in spinal GCTs remains controversial due to recurrence and malignant transformation; [27] thus, en-bloc resection of the tumor without radiotherapy was done for our case. Although rare, lung metastasis has been reported in 3% of patient with GCT. [28] Low-dose spiral CT scan of the patient's lungs showed no lesion.
Since local recurrence of GCT can usually manifest 3-5 years after initial surgery, [29] close follow-up is required. The significance of GCT in cervical vertebrae which causes collapse of the corpus is that it may cause direct damage to the spinal cord and devastating consequence such as paraplegia occurs. Therefore, diagnosis and differentiation of GCTs from other lesions and emergent treating may prevent unwanted sequela.
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